Molecular docking studies, biological and toxicity evaluation of dihydroisoquinoline derivatives as potential anticancer agents.
We report a study of a series of isoquinoline derivatives, including their synthesis, in vitro microsomal leucine aminopeptidase (LAP) inhibition and antiproliferative activity on cancer cell lines. Among fourteen tested compounds, one (compound 3b) was determined to have good activity against LAP and significant antiproliferative activity against HL-60 human promyelocytic leukemia, Burkitt's lymphoma Raji, camptothecin resistant CEM/C2 leukemia cells with mutated catalytic site of topoisomerase I, its parental cell line CCRF/CEM and LoVo colon cancer. Its influence on the cell cycle was also observed. Moreover, we have confirmed that antiproliferative activity towards cancer cells is due to LAP inhibition. Docking simulation based on positioning compound 3b into the LAP active site was performed to explore the possible binding mode. The compound was able to form hydrogen bonds with Gly362 and coordinate zinc ions, which was previously suggested to be essential for inhibitory activity. Compound 3b was also characterized with a good selectivity index for cancer versus normal mammalian cells. Toxicological studies involving examination of skin sensitization, acute skin irritation/corrosion, acute dermal toxicity, acute oral toxicity and acute eye irritation/corrosion established that compound 3b is safe for use.